Cyclosporin A, the cyclophilin class of peptidylprolyl isomerases, and blockade of T cell signal transduction.
Cyclosporin A, the major immunosuppressive drug in transplantation, and the more potent therapeutic drug candidate, FK506, have led to the discovery of two superfamilies of immunosuppressant binding proteins, the cyclophilins and the FK binding proteins. These proteins, enzymes with high kcat values for isomerization of X-Pro bonds in peptides and protein substrates, are distributed in all cell compartments where protein folding normally occurs. It is likely that they play major roles in the protein folding and protein trafficking in the cell. It is also likely that they have been suborned in T cells by the immunosuppressant drugs that are potent pseudosubstrate ligands that selectively block the signal transduction cascade. The discovery of the inhibition of protein phosphatase 2B (calcineurin) by the drug-immunophilin complex (CsA-CyP or FK506-FKBP) provides evidence for a specific downstream target of the drug-immunophilin complexes and may prompt a search for endogenous ligands of cyclophilin and FKBP that may effect signal transduction regulation. The molecular insights gained over a short time in this area have been remarkable; they promise to elucidate the steps in T cell activation and delineate new targets for immunosuppressive therapy.